Restoration of the efferent phase of the sneeze reflex after regression of an Arnold-Chiari malformation with compression of the medulla oblongata ONLINE EXCLUSIVE
Abstract
The precise location of the sneeze center in the human brain has not been definitively identified. The aim of this report is to contribute to the effort to detect its location. We report the case of a 13-year-old boy who presented to our outpatient clinic for evaluation of an inability to sneeze. In an attempt to trigger the afferent (nasal) phase of the sneeze reflex, we first applied a cotton swab and later a silver nitrate stick to the patient's nasal mucosa. Once that was accomplished, we observed that the patient could not complete the efferent (expiratory) phase of the sneeze reflex, and thus he did not sneeze. Cranial magnetic resonance imaging (MRI) revealed that his cerebellar tonsils extended approximately 10 mm inferiorly through the foramen magnum, which represented a type I Arnold-Chiari malformation. The tonsils were noted to have compressed the posterolateral portion of the medulla oblongata. At follow-up 21 months later, we noted that the patient was able to sneeze spontaneously as well as with nasal stimulation. Repeat MRI revealed that the Arnold-Chiari malformation had undergone a spontaneous partial regression, which resulted in relief of
Introduction
Sneezing is a coordinated neuromuscular reflexive response that occurs as a result of stimulation of the nasal mucosa. Sneezing helps protect the body and maintain the continuity of respiration. 1 The afferent (nasal) phase of the sneeze reflex occurs when receptors that line the respiratory mucosa are triggered by various stimulants. The sensory stimuli are carried through the trigeminal nerve to the trigeminal ganglion. The stimuli that reach the sneeze center activate two communicating but distant mechanisms and trigger the efferent (respiratory) phase of the sneeze. The sneeze center is believed to be located in the lateral portion of the medulla oblongata, although its precise location is not yet known. [2] [3] [4] [5] In an effort to contribute information on the location of the sneeze center to the literature, we present this case report.
Case report
A 13-year-old boy presented to our outpatient clinic for evaluation of an inability to sneeze. Findings on detailed otorhinolaryngologic and neurologic examinations were normal. In an effort to elicit a sneeze, we first applied a cotton swab and later a silver nitrate stick to the nasal mucosa. However, the patient was unable to complete the efferent phase of the sneeze reflex, and sneezing did not occur.
Cranial magnetic resonance imaging (MRI) revealed that the patient's cerebellar tonsils extended approximately 10 mm inferiorly through the foramen magnum, which represented a type I Arnold-Chiari malformation (figure). We considered the possibility that the compression of the posterolateral portion of the medulla oblongata by the cerebellar tonsils had caused the patient's inability to sneeze. If that were the case, then we might surmise that the point of the compression represented the precise location of our patient's sneeze center.
The patient underwent regular follow-up. Some 21 months later, we noted that he was able to sneeze spontaneously, as well as with nasal stimulation. Repeat MRI revealed that the Arnold-Chiari malformation had spontaneously regressed to some extent, and this had relieved the compression of the medulla oblongata. We believe, therefore, that the site of the compression was indeed the location of our patient's sneeze center.
Discussion
A possible association between an inability to sneeze and an Arnold-Chiari malformation has not been previously discussed in the literature. We believe our case contributes to what is known about the precise location of the sneeze center in the human brain.
Some investigations to identify the reflex arc of sneezing in animals have been published in the literature. For example, Nonaka et al attempted to identify the neural pathways of sneezing in cats by stimulating their sneeze reflex in two ways: mechanically in the nasal membrane and electrically in the brainstem. 2 They found that the observed changes in electromyographic activity and in subglottic pressures were similar during the two types of stimulation.
The findings of Nonaka et al suggested that the sneeze center in the cats was located along the ventromedial portion of the spinal trigeminal nucleus and on the neighboring pontine-medullary lateral reticular formation. They showed that this area was responsible for the control of the epipharyngeal muscles, intrinsic laryngeal muscles, and respiratory muscles. Sneezing was generated by the coordinated contraction of these muscles.
Attempts to locate the sneeze center in human beings have been based on inferences made from certain clinical circumstances. For example, patients with temporal lobe and grand mal epilepsy often report associated sneezing, which may occur during the aura period prior to a seizure and as a reflexive response during a seizure. 6, 7 Conversely, patients with a cystic neoplasia of the medulla oblongata 8 or Wallenberg syndrome 9,10 (lateral medullary syndrome) do not sneeze at all, even when they feel an urge to, because their sneeze center has shut down. In the case of Wallenberg syndrome, the inability to sneeze has been associated with medullary ischemia.
In a cat study, Seijo-Martínez et al identified the presence of a strategic infarction in the right lateral medullary area on cranial computed tomography that was performed in the absence of the efferent phase of the sneeze reflex. 4 They showed that a reduction in the ischemia led to an improvement in the clinical picture. Their animal study was the first to show the way to identifying the sneeze center in humans.
Fink reported the case of a 23-year-old woman who had been admitted with symptoms of ataxia, right-sided motor and sensory loss, and hoarseness following a paroxysm of sneezing. 3 The evaluation detected an infarction in the right lateral medullary area. On testing, a mechanical stimulus applied to the patient's nasal cavity neither led to sneezing nor even generated an urge to sneeze. This led the authors to hypothesize that the lesion was probably located close to the spinal trigeminal tract and its nucleus. This case also showed that the nuclei involved in the sneeze reflex are located bilaterally and that they function independently of each other.
Our patient was unable to complete the efferent phase of the sneeze reflex despite the absence of bulbar ischemia or demyelinization, even after we applied bilateral tactile and chemical stimulation-first with a cotton swab and later with a silver nitrate stick. The initial cranial MRI had revealed that his cerebellar tonsils had compressed the posterolateral portion of the medulla oblongata through the foramen magnum. We believed then that his inability to sneeze was the result of brainstem compression. When the patient was reexamined 21 months after his initial presentation, we observed that he was able to sneeze both spontaneously and with nasal stimulation. A repeat cranial MRI revealed a spontaneous partial regression of the Arnold-Chiari malformation, which relieved the compression of the medulla oblongata. Therefore, we theorize that it was the compression of the posterolateral portion of the medulla oblongata that had caused the dysfunction in the efferent phase of the sneeze reflex, and this suggests that the site of the compression represented the location of the sneeze center in this patient.
